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(57) ABSTRACT 

A television transmission security system, including scram 
bling a television signal by suppressing at least one of the 
horizontal sync pulse and vertical blanking interval of the 
television signal; transmitting the scrambled television sig 
nal; generating, and separately transmitting along With the 
scrambled television signal, a pilot carrier that includes 
timing information corresponding to the horizontal sync 
pulse and/or vertical blanking interval; and descrambling the 
scrambled television signal including receiving the pilot 
carrier and periodically suppressing, in accordance With the 
timing information included in the pilot carrier, video infor 
mation of the television signal to an extent Whereby at least 
one of the horizontal sync pulse and vertical blanking 
interval becomes detectable by a television receiver, thereby 
initiating organized receipt and display of the television 
signal. In addition to the sync suppression scrambling device 
and method, a sync restoration descrambling device, and the 
method it performs, are disclosed. 

23 Claims, 10 Drawing Sheets 
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SYNC SUPPRESSION TELEVISION 
SECURITY SYSTEM WITH ADDRESSABLE 

SYNC RESTORATION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This regular US. patent application claims the bene?t of 
US. provisional patent application Ser. No. 60/056,407, 
?led Aug. 26, 1997, the entire disclosure of Which is 
incorporated by reference into the present application. 

The present invention is directed to a television security 
system for cable television Wherein television channels are 
scrambled by suppressing the horiZontal and/or vertical 
synchronizing pulses and are descrambled by a frequency 
selective attenuator located in the vicinity of a subscriber. 

BACKGROUND OF THE INVENTION 

In cable television it is desirable sometimes to scramble or 
block certain “premium” channels or pay-per-vieW channels 
so that only cable television subscribers Who have made 
payment speci?cally for those services can have access 
thereto. It sometimes is also desirable to control subscriber 
access to all channels carried by a cable system. 

One cable television scrambling or blocking method Was 
disclosed in Tanner US. Pat. No. 4,074,311. Tanner dis 
closed injecting betWeen the visual and aural carriers of a 
television signal a high amplitude signal Which prevents a 
television tuner from locking onto the necessary sync pulses 
to properly arrange on a television screen the video infor 
mation transmitted With the television signal. The scram 
bling method in accordance With Tanner, hoWever, requires 
that each channel be jammed With an injected signal and that 
a “descrambling” notch ?lter be provided for each channel 
at the subscriber end of the system. Thus, multiple notch 
?lters are required at the subscriber end and it is dif?cult, if 
not impossible, to provide subscribers real-time service 
changes such as in response to an on-demand pay-per-vieW 
request. 

Another type of television channel scrambling knoWn in 
the prior art is synchroniZation suppression, hereinafter sync 
suppression. In prior art systems implementing sync 
suppression, the sync restoration or timing information is 
typically carried by and keyed from the aural carrier of, for 
eXample, any of channels 2, 3, or 4. Thus, in prior art sync 
suppression scrambling systems, it Was relatively easy for a 
cable “pirate” illegally to obtain the scrambled channels, 
since one could easily detect the required sync information. 

Such prior art systems typically include the descrambling 
system in a “converter” Which historically Was a boX con 
nected betWeen a customer’s incoming cable line and the 
television receiver, for converting the cable transmitted 
signal for use by a standard television receiver “set.” Such 
converter/descrambler systems are undesirable because only 
one channel may be vieWed at a time because the converter/ 
descrambler decodes the channels only after they are con 
verted. And because they have the ability to decode only one 
channel at a time, a separate converter/descrambler is 
required for each television set in the home that requires 
CATV service. 

In vieW of the de?ciencies in prior art cable television 
scrambling systems, it is still desirable to have a cable 
television scrambling system that can effectively scramble 
individual television channels With reduced concern of pirat 
ing and for Which there can be real-time subscriber access 
control. 
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2 
It is therefore an object of the present invention to provide 

a television security system employing sync suppression 
With remotely addressable sync restoration. 

It is another object of the present invention to provide a 
television scrambling system requiring only one descram 
bling unit able to service multiple television sets per sub 
scriber location. 

It is a further object of the present invention to provide a 
simple device that can be easily installed at the subscriber’s 
location. 

It is also an object of the present invention to provide a 
television scrambling system and descrambler that is “user 
friendly” With respect to VCR and remote control units and 
is compatible With loop or home-operated Wired systems. 

It is a further object of the present invention to be able to 
implement other sync suppression scrambling methods in 
conjunction With the system of the present invention. 

It is still another object of the present invention to provide 
a service disconnect feature by Which the cable system 
operator may disconnect the entire spectrum of cable chan 
nels from any individual subscriber as an addressable feature 
to require payment of late fees before continuing service Will 
be restored. 

SUMMARY OF THE INVENTION 

The foregoing objects and others are achieved by the 
television transmission security system of the present inven 
tion Which includes: 

means for scrambling a television signal by suppressing at 
least one of the horiZontal sync pulse and vertical 
blanking interval of the television signal; 

means for transmitting the scrambled television signal; 
means for generating, and separately transmitting along 

With the scrambled television signal, a pilot carrier that 
includes timing information corresponding to the hori 
Zontal sync pulse and/or vertical blanking interval; and 

means for descrambling the scrambled television signal 
including means for receiving the pilot carrier and 
means for periodically suppressing, in accordance With 
the timing information included in the pilot carrier, 
video information of the television signal to an eXtent 
Whereby at least one of the horiZontal sync pulse and 
vertical blanking interval becomes detectable by a 
television receiver, thereby initiating organiZed receipt 
and display of the television signal. 

In addition to the sync suppression scrambling device and 
method, a sync restoration descrambling device, and the 
method it performs, are also important aspects of the system 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The different objects and characteristics of the present 
invention Will appear in greater detail in the folloWing 
description made by Way of eXample and With reference to 
the appended ?gures, of Which: 

FIG. 1 graphically depicts an exemplary envelope ampli 
tude modulated television carrier signal illustrated in its 
normal and sync suppressed states; 

FIG. 2 shoWs an overall system diagram of the present 
invention; 

FIG. 3 is a block diagram of the sync restoration device 
of the present invention; 

FIG. 4 shoWs a tunable notch ?lter circuit in accordance 
With the present invention; 



US 6,292,567 B1 
3 

FIG. 5 shows the shift of the center frequency of the notch 
produced by the circuit of FIG. 4; 

FIG. 6 shows possible positions for locating the sync 
restoration device of the present invention; 

FIG. 7 shoWs hoW a plurality of sync restoration devices 
of the present invention can be employed; 

FIG. 8 depicts a headend arrangement in accordance With 
the present invention; 

FIG. 9 shoWs the timing relationship of the sync restora 
tion pulses and the addressing data; 

FIG. 10 graphically illustrates three states of (tri-state) 
frequency shift keyed (FSK) operation of the present inven 
tion; 

FIG. 11A graphically illustrates a typical Waveform that 
Would be demodulated by the FSK receiver When presented 
a three-state (tri-state) FSK signal, and FIGS. 11B and 11C 
separately illustrate an addressing data signal, and sync 
restoration timing signal, respectively, separated from the 
FIG. 11A Waveform. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Scrambling a television signal by suppressing the sync 
information carried by a television signal is shoWn in FIG. 
1. In a non-suppressed situation, the front porch 1 of a 
television signal is folloWed by sync tip 2 and back porch 
With color burst 3. Sequentially thereafter, the video infor 
mation that makes up the picture to be displayed on a 
television screen is transmitted as signal portion 4. As shoWn 
in FIG. 1, a non-suppressed sync tip has an amplitude greater 
than all other amplitudes in the transmitted signal. To 
scramble a television signal via sync suppression, the sync 
information is selectively suppressed as shoWn by dotted 
lines 2a Whereby that information is effectively hidden 
Within the peak-to-peak variations of the video information. 
Effective suppression is achieved When the sync information 
is suppressed by about 6 dB. Once the sync information is 
suppressed or attenuated, it is preferable to amplify the 
entire transmitted signal to bring the peak-to-peak video 
signal to a level comparable With the amplitude level of 
peak-to-peak non-suppressed sync pulses. 

FIG. 2 shoWs a cable transmission system in accordance 
With the present invention. Headend 10 includes encoder 71 
and modulator 15 along With a computeriZed management 
control system 16, both of Which are explained in more 
detail later herein. Generally hoWever, encoder 
71/modulator 15 and management control system 16 are 
used to implement sync suppression and transmit, along 
With the television signal, a separate pilot carrier that 
includes sync restoration timing information and unique 
addressing information, all of Which are used to enable 
selectively individual descramblers at the subscriber end of 
a cable system. 

The sync restoration devices 11 of the present invention 
are connected to taps 12 Which are themselves connected to 
a cable distribution line 13 Which carries both scrambled and 
non-scrambled television signals. 

FIG. 3 depicts a sync restoration device 11 of the present 
invention. Sync restoration device 11 includes an RF input 
20 connected to, for example, four series-connected selec 
tively tunable notch ?lters or frequency selective attenuators 
21a—21d, each tuned to a different channel. RF output 22 
passes all RF signals input from RF input 20. In practice, the 
RF input to the sync restoration device 11 includes the entire 
broadcast spectrum containing suppressed sync channels, 
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4 
standard non-scrambled channels, the sync restoration infor 
mation pilot carrier and like signals. RF input 20 delivers 
those signals to both a pilot carrier pre-selection ?lter 23 and 
the series of frequency selective attenuators 21a—21a'. The 
pre-selection ?lter 23 is preferably a bandpass ?lter Which 
presents the pilot carrier to, for example, an FM receiver 
Which demodulates the pilot carrier into the sync restoration 
information necessary to descramble the sync suppressed/ 
scrambled television signals and presents the sync restora 
tion information to a complex programmable logic device 
(CPLD) 25 Which determines Which of the frequency selec 
tive attenuators 21a—21d ought to be active, thereby 
descrambling the channel to Which it is tuned. The CPLD 25 
may be programmable or addressable With the use of a 
microprocessor. 

FIGS. 4 and 5 provide a more detailed explanation of hoW 
the sync restoration device 11 of the present invention 
operates. Each frequency selective attenuator 21a—21d com 
prises certain components and three signal sources: capaci 
tors 31, 32, 34, resistor 35, diode 36, inductor 33, RF 
throughpath 30, and RF ground 40. Sync restoration infor 
mation is provided at 41 from CPLD 25. Capacitor 31 is a 
small capacitor coupling energy into the resonant tank 
circuit formed by capacitor 32 and inductor 33. The values 
of capacitors 31 and 32 along With inductor 33 are selected 
to generate a notch in signals passing in the RF throughpath 
With approximately the same signal amplitude loss as the 
amount of sync suppression supplied at the headend 
scrambler, namely about 6 dB, and a center frequency about 
2 MHZ above the frequency of the video carrier of the 
scrambled channel. 

Capacitor 34 is then alternated betWeen tWo states by 
diode 36 in response to the sync restoration signal 41 input 
through resistor 35. That is, capacitor 34 is sWitched in and 
out of the resonant tank formed by capacitor 32 and inductor 
33. When sWitched into the tank circuit, capacitor 34 shifts 
the resonant frequency loWer by approximately 2 MHZ. This 
results in the notch imposed upon signals in the RF through 
path being shifted loWer to coincide With the visual carrier 
frequency of the scrambled channel. If the timing of this 
shift occurs only over the interval corresponding to the 
region of the television signal not suppressed in the headend 
for scrambling of the channel, and the depth of the attenu 
ation is equal to the amount of attenuation supplied over the 
sync intervals for scrambling at the headend scrambler, the 
tWo intervals, i.e., the video information and sync 
information, Will return to the correct amplitude relative to 
one another. This results in a descrambled channel in a 
format that may be vieWed on a standard television receiver. 
A plurality of frequency selective attenuators 21 may be 
cascaded from the RF throughpath to generate a multiple 
channel descrambling netWork as long as the channels share 
a common timing relationships for their sync intervals, or 
there is a separate pilot carrier receiver and selection net 
Work for each channel or group of channels Whose sync 
intervals are not common. 

The nature of the frequency selective attenuators 21 
permits all other frequencies to be passed through unaf 
fected. This permits the netWork to be placed off premises, 
if desired, thereby providing increased security. This also 
means that all channels may be presented simultaneously to 
all of a subscriber’s video devices, i.e., multiple television 
sets as Well as one or more VCR’s. 

The sync restoration device 11 of the present invention 
might typically be located in one of at least three general 
areas at a subscriber’s end of the cable system. As shoWn in 
FIG. 6, the sync restoration device 11 may be connected (1) 
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directly to tap 12, be located (2) inside a lock box 50 
adjacent a subscriber dwelling 55, or be installed (3) inside 
dWelling 55. The CPLD 25 of the present invention is an 
active device and requires DC poWer. Such DC poWer can 
be applied to the sync restoration device 11 via a poWer 
passing-type tap 12 or via a DC poWer inserter 56 inserted 
betWeen, for example, television receiver 57 and sync res 
toration device 11. The DC poWer inserter 56 can be 
poWered by a conventional AC poWer outlet 58 in the 
subscriber’s dWelling 55. Thus, the sync restoration device 
11 of the present invention is versatile in that its location at 
the subscriber’s end of the cable system can be changed 
depending on the particular circumstances and level of 
security desired by a cable system operator. 

FIG. 7 depicts hoW a single cable distribution line can be 
split by, for example, an 8-Way splitter 60 Whereby each 
branch can be ?tted With a sync restoration device 11 and 
different combinations of channel access can be provided for 
each branch. This functionality is made possible by the 
addressable nature of each sync restoration device 11. 

The folloWing is a description of a preferable arrangement 
for a headend of a cable system in accordance With the 
present invention. FIG. 8 depicts such a preferable arrange 
ment. Receiver 70 usually Will be a satellite receiver but it 
may be any video source, i.e., satellite receiver, laser disc 
player, VCR, etc., for the channel to be encoded. This video 
source loops through an encoder 71, such as an Eagle 
Encoder EE-4001, Where the synchroniZing signals for the 
channel are separated and used to suppress the sync and 
generate the FSK pilot. This video then loops through the 
master reference of a frame synchroniZer 72 and to the 
modulator 75A for the channel. The frame synchroniZer also 
samples the video’s sync signals and then insures that any 
other video sources, 70A and/or 70B, that are looped 
through slave sections of the frame synchroniZer are locked 
in time to the master video source 70, Which is looped 
through the encoder. These other video sources then drive 
other modulators 75B and 75C for encoded channels. This 
diagram is limited to three encoded channels, but the appli 
cation is basically unlimited in the number of channels it 
may control. 

Each modulator to be encoded has an IF sync suppression 
loop module 74A, B, C Which may be driven in daisy chain 
fashion from the encoder 71. Each module contains a diode 
sWitch Which attenuates the video IF passband of the chan 
nel over every sync interval suppressing it by a minimum of 
4 dB thereby scrambling the signal. Because all of the 
channels to be encoded are synchroniZed in time to one 
another, the single sync drive signal from the encoder can be 
used to scramble them all. The encoder also contains a 
frequency synthesiZer that is utiliZed to generate a three 
state (tri-state) FSK signal. FSKI bandpass ?lter 73 With 
gain control may be contained Within the encoder 71. The 
diagram shoWs that the RF outputs of all the modulators are 
combined With the FSK output (pilot carrier) and sent out 
over the CATV system together With all of the other signals. 

FIG. 9 shoWs the timing relationship of the sync restora 
tion pulses and the addressing data. The timing line depicts 
the pulses that Would tell the decoding portions of the 
present invention When the decoding notch should be shifted 
into the higher frequency slot, restoring the sync amplitude. 
This timing line also shoWs the vertical blanking interval as 
a block that requires the decoding notch in the higher 
frequency slot over its entire duration to restore the block as 
a Whole to its original amplitude. The data line shoWs hoW 
a transition from loW to high may be used to convey a data 
bit “1” or “0” depending upon its position in a reference 
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6 
pulse train, i.e., timing line. The timing pulses are broken 
into groups of three. If a data transition occurs after one 
pulse, it is considered a “0”; if it occurs after tWo timing 
pulses, it is considered a “1”. It is the pulse’s position Within 
the chain of timing pulses that is important. The Vert Rst line 
depicts that a reset pulse is generated Within the CPLD 
circuitry. 

FIG. 10 depicts the tri-state FSK carrier in appearance and 
FIGS. 11A, B and C, respectively, depict the data and timing 
relationships to each other Within that carrier. FIG. 10 
depicts the FSK signal as it Would appear When vieWed With 
a spectrum analyZer, each of the individual “humps” repre 
sents the location in frequency to Which the carrier Would be 
shifted relative to the data or timing pulses required to be 
transmitted. The center state B is the idle state. The carrier 
shifts left to a loWer frequency state A to transmit a given 
data transition. The carrier shifts to the right to a higher 
frequency state C to transmit a timing pulse. As thus 
illustrated, the carrier is centered at only one frequency at a 
time. 

FIG. 11A is a representation of a typical Waveform that 
Would be demodulated by the FSK receiver When presented 
the tri-state FSK signal. FIGS. 11B and C illustrate tWo 
signals separated from the FIG. 11A Waveform. 
The billing computer or resident PC Will doWnload 24 bit 

Words into ?rst-in ?rst-out (FIFO) memory registers, Which 
are Within an encoder 71 such as an EE-4001. The FIFO then 
one at a time present these Words to parallel in serial out 
registers Which, in concert With the vertical and horiZontal 
timing of the master video, shift each bit of the Word out to 
the FSK generator. The ?rst bit is alWays a binary one and 
is aptly called the Start Bit. The next 17 bits of binary ones 
and Zeros constitute the unique address, one of 131,072 
(128K) that has been programmed into the CPLD that 
resides in the inventive device Which is monitoring the 
address data stream. When the CPLD matches the 17 
address bits With its internal address, it accepts the next six 
bits of transmitted information as the intended service level. 
The ?rst ?ve bits control Which channels are alloWed to be 
decoded and the sixth runs the all service sWitch to alloW 
complete disconnect of the entire cable spectrum from the 
subscriber. Each 24 bit Word (1-Start, 17-address, 6-control) 
consumes one-third of a ?eld. Three complete transactions 
occur each ?eld, 60 ?elds per second, 180 transactions per 
second, 10,800 per minute. If all 128K units Were in one 
system it Would take approximately 12 minutes to address 
every one. 

Returning to the shift registers, as each bit is shifted out 
the circuitry senses if it is a one or a Zero and places a data 
transition pulse in the appropriate position, so-called pulse 
position Weighting. If it is a one, the data transition occurs 
after tWo timing pulses have occurred in a three pulse chain. 
If it is a Zero, the data transition occurs after one timing pulse 
of a three pulse chain. The entire address and timing 
structure is scaleable in almost any direction, more timing 
pulses could be alloWed as a chain and the pulse position 
could be after four is a one and after eight is a Zero, etc. 
There could be 36 bits to a Word, expanding the address base 
and/or the controllable channels. 
The inventive device accepts the incoming tri-state FSK 

and demodulates it into the Waveform shoWn in FIG. 11A. 
Each DC level corresponds to one of the states of the 
transmitter, a positive and negative peak tracking circuit 
?nds the most positive and most negative voltages of the 
Waveform and develops the slicing or threshold levels 
shoWn on the draWing. FIGS. 11B and 11C shoW the data 
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and timing signals, respectively, extracted from the FIG. 11A 
Waveform. The CPLD accepts these signals and decodes the 
pulse position data by counting the number of timing pulses 
in a three pulse chain before it Witnesses a data transition. In 
this Way it serially shifts each incoming bit into a 24 bit long 
shift register. When the 24th bit is shifted in, the Start Bit 
(alWays a one) authoriZes a comparison of the next 17 
registers With the internally programmed address. If a match 
is found, the last 6 registers are latched into storage for 
identifying the alloWed service levels until an address match 
occurs again. This communication process is quite advan 
tageous and desirable because it is self-clocking and does 
not require an on-board oscillator to function. The timing 
pulses are then used to decode the channels that have been 
authoriZed by shifting the notch from the video carrier at the 
time When sync is present. 

The address data that is transmitted in the pilot carrier is 
stored in any Well-knoWn computer database that is operable 
on a computer that functions as management control 16. 
FOXProTM is one softWare database application that may be 
implemented and Which can sort data based on subscriber 
name, postal Zone, or serial number in ascending or descend 
ing order, in subsets, or in accordance With various other 
queries. Such a database application is operable With Win 
doWs 95 or WindoWs 3.1. Of course, any other database 
application operating in any other knoWn operating system 
can provide the required address data and management 
control. As shoWn in FIG. 2, management control 16 is 
connected to modulator 15/encoder 71 Whereby the address 
data managed and stored in management control 16 is 
provided as required. 

In a preferred embodiment, the 24 bit data addresses are 
batch transferred from a FOXProTM database and stored in 
FIFO buffers Within the encoder 71. The stored data is 
continuously cycled at 5.25 kbps, 10,800 subs/minute, until 
a neW data set is transmitted to the encoder 71. 

As previously explained, the CPLD 25 uses 17 of the 24 
bits for address identi?cation, Which permits a total of 
128,000 subscribers per data carrier. Of course, additional 
subscribers can be added using an additional pilot carrier or 
more bits designated as address bits. 

In accordance With the present invention, it is possible 
effectively to manage and control subscriber access on a 
channel-per-channel and real-time basis. Moreover, the 
present invention provides superior anti-pirating protection. 
By utiliZing a separate pilot carrier, the potential pirate must 
decipher the pilot carrier transmission, recreate a neW timing 
scheme, replace the entire receive and decode netWork, and 
re-present the pirated channels to the television receiver. In 
other Words, the potential pirate must invent an addressable 
converter speci?cally designed to steal a sync suppressed 
scrambled channel in accordance With the present invention. 
While such an endeavor is feasible, it is far more compli 
cated than the schemes presently used to steal signals from 
knoWn addressable television receiver-top converter boxes. 

While the present invention has been shoWn and 
described With reference to the foregoing preferred 
embodiments, it Will be apparent to those skilled in the art 
that other changes in form and detail may be made therein 
Without departing from the spirit and scope of the invention 
as de?ned in the appended claims. 
What is claimed is: 
1. A television transmission system, comprising: 
means for scrambling a television signal by suppressing at 

least one of the horiZontal sync pulse and vertical 
blanking interval of the television signal; 
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8 
means for transmitting the scrambled television signal; 

means for generating, and separately transmitting along 
With the scrambled television signal, a pilot carrier that 
includes timing information corresponding to said at 
least one of the horiZontal sync pulse and vertical 
blanking interval; and 

means for descrambling the scrambled television signal 
including means for receiving the pilot carrier and 
means for periodically suppressing, in accordance With 
the timing information included in the pilot carrier, 
video information of the television signal to an extent 
Whereby said at least one of the horiZontal sync pulse 
and vertical blanking interval becomes detectable by a 
television receiver; 

Wherein said means for descrambling comprises a fre 
quency selective notch ?lter in electrical communica 
tion With an RF throughpath, and means for moving the 
center frequency of said notch ?lter. 

2. The system of claim 1, Wherein one of said means for 
scrambling and transmitting ampli?es the scrambled televi 
sion signal such that the video information has a peak 
amplitude comparable to said at least one of the horiZontal 
sync pulse and vertical blanking interval prior to being 
suppressed. 

3. The system of claim 1 Wherein the means for suppress 
ing suppresses the amplitude of said at least one of the 
horiZontal sync pulse and vertical blanking interval by about 
6 dB. 

4. The system of claim 1 Wherein the means for suppress 
ing and transmitting is located at a headend of a cable 
television system. 

5. The system of claim 1 Wherein said means for descram 
bling is located at a subscriber end of a cable television 
system. 

6. The system of claim 1 Wherein said means for descram 
bling comprises at least one frequency selective attenuator. 

7. The system of claim 1 Wherein said means for descram 
bling comprises a plurality of frequency selective attenua 
tors. 

8. The system of claim 7 Wherein said means for descram 
bling comprises a pilot carrier pre-selection ?lter, a receiver 
for demodulating a pilot carrier output by said pre-selection 
?lter and a sWitching netWork. 

9. The system of claim 8 Wherein the sWitching netWork 
is a complex programmable logic device. 

10. The system of claim 8 Wherein said sWitching netWork 
is capable of activating, based on unique addressing infor 
mation included in a pilot carrier, at least one of the plurality 
of frequency selective attenuators thereby descrambling a 
scrambled television channel signal. 

11. The system of claim 7 Wherein each of the frequency 
selective attenuators is tuned to a different scrambled tele 
vision channel. 

12. The system of claim 11, Wherein the sWitching net 
Work is capable of initiating a frequency shift to a center 
frequency of a notch ?lter of one of the frequency selective 
attenuators Whereby the shifted center frequency overlaps 
With the frequency of the video information of the television 
signal, said frequency shift being coincident With timing of 
the suppression of said at least one of the horiZontal sync 
pulse and vertical blanking interval, consistent With the 
timing information carried by the pilot carrier. 

13. The system of claim 1, Wherein said frequency selec 
tive notch ?lter comprises a resonant tank circuit connected 
in series With a coupling capacitor betWeen the RF through 
path and ground; 
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a means for switching; and 

a capacitor, wherein said capacitor is connected in parallel 
With said resonant tank circuit only When said means 
for switching is on. 

14. The system of claim 13, Wherein When said means for 
sWitching is on, the center frequency of said frequency 
selective notch ?lter is decreased by about 2 MHZ. 

15. The system of claim 13, Wherein said means for 
sWitching comprises a resistor and a diode. 

16. The system of claim 1, Wherein said means for 
descrambling is uniquely addressable via address informa 
tion carried by said pilot carrier. 

17. The system of claim 1 further comprising a manage 
ment control system for managing and storing address 
information for uniquely addressing a plurality of said 
means for descrambling. 

18. A television scrambling and descrambling method, 
comprising the steps of: 

scrambling a television signal by suppressing at least one 
of the horiZontal sync pulse and vertical blanking 
interval of the television signal; 

transmitting the scrambled television signal; 
generating, and separately transmitting along With the 

scrambled television signal, a pilot carrier that includes 
timing information corresponding to said at least one of 
the horiZontal sync pulse and vertical blanking interval; 
and 

descrambling the scrambled television signal including 
receiving the pilot carrier and periodically suppressing, 
in accordance With the timing information included in 
the pilot carrier, video information of the television 
signal to an extent Whereby said at least one of the 
horiZontal sync pulse and vertical blanking interval 
becomes detectable by a television receiver for initiat 
ing receipt and display of the television signal; 
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Wherein said descrambling further comprises initiating a 

frequency shift to a center frequency of a notch ?lter of 
a frequency selective attenuator Whereby the shifted 
center frequency overlaps With the frequency of the 
video information of the television signal, said fre 
quency shift being coincident With timing of the sup 
pression of said at least one of the horiZontal sync pulse 
and vertical blanking interval, Which timing is carried 
by the pilot carrier. 

19. The method of claim 18, Wherein one of suppressing 
and transmitting ampli?es the scrambled television signal 
such that the video information has a peak amplitude com 
parable to at least one of the horiZontal sync pulse and 
vertical blanking interval prior to being suppressed. 

20. The system of claim 18 including suppressing at least 
one of the horiZontal sync pulse and vertical blanking 
interval by about 6 dB. 

21. A television signal restoration device for use With a 
sync suppression scrambling system, Wherein said device 
comprises a frequency selective notch ?lter comprising a 
resonant tank circuit connected in series With a coupling 
capacitor betWeen an RF throughpath and ground; 

a means for sWitching; and 

a capacitor connected to said sWitching means, Wherein 
said capacitor can be connected in parallel With said 
resonant tank circuit only When said sWitching means is 
closed. 

22. The system of claim 21, Wherein When said sWitching 
means is closed, the center frequency of said frequency 
selective notch ?lter is loWered by about 2 MHZ. 

23. The system of claim 21, Wherein said sWitching means 
comprises a resistor and a diode. 


